Unit 2 — Universe, Galaxies and Solar System 


e The Universe 
O What theory aims to explain the origins of the universe? BIG BANG 


O What is happening to the universe? IT’S EXPANDING 


= How did Edwin Hubble determine this? What did he notice about the light coming from 


nearby galaxies? RED _ - shift 


= On the diagram below, label which spectrum is red-shifted and which is blue-shifted. 


= Indicate which star below is moving towards us and which is moving away from us. 


Blue Red 


Normal 
Spectrum 


Stationary Star 


RED-SHIFTED 
Star Moving _ AWAY FROM US 


BLUE-SHIFTED 
Star Moving TOWARDS US 


O Be familiar with the END of UNIVERSE Theories. Based on the images provided, complete the 
missing sections of the chart below: 


Theory Name> CLOSED OPEN FLAT 


e UNIVERSE CONTINUES 


© UNIVERSE KEEPS © UNIVERSE CONTINUES 
Description of EXPANDING FOR A ae eee TO EXPAND, BUT 
what might WHILE, BUT oUheanr Ree PROGRESSIVELY MORE 
happen: EVENTUALLY STOPS. ial SLOWLY OVER TIME. 


e EVENTUALLY, ALL 
STARS DIE AND THE 
UNIVERSE BECOMES 


e GRAVITY THEN BEGINS 
TO PULL EVERYTHING 


e EVENTUALLY 
MOLECULAR MOTION 


BACK TO ITS POINT OF COMES TOA 
ORIGIN. slic dla iia COMPLETE STOP 
pe eras (ABSOLUTE ZERO) — BIG 
© BIG CRUNCH! FREEZE! 


What this looks 
like: 


e Galaxies 


o What is a galaxy? GRAVITATIONALLY-BOUND GROUPING OF MILLIONS-BILLIONS OF STARS, GASES & DUST. 
«What are the three possible shapes of galaxies? SPIRAL, ELLIPTICAL, IRREGULAR 
= What shape is our Milky Way Galaxy? SPIRAL 
« What exists at the center of most galaxies? _ SUPER-MASSIVE BLACK HOLE 


e Solar System 
O Know the two competing models of the solar system, and which one is correct. 


= Heliocentric:__(CORRECT) MODEL OF THE SOLAR SYSTEM THAT PLACES THE SUN AT THE CENTER 


= Geocentric: (INCORRECT) MODEL OF THE SOLAR SYSTEM THAT PLACES EARTH AT THE CENTER 


e Be familiar with apparent retrograde motion (ARM) of Mars and how both models 
tried to explain it. 


O What is ARM? Orbiting objects appear to move __ BACKWARDS IN ORBIT. 


East 1 Apr. "  Geocentric model added __EPICYCLES (smaller orbits within 
hams bigger orbits) to explain Mars’ weird movements. 


=  Heliocentric model explained that Earth orbits FASTER 
than Mars because it is __ CLOSER to the sun. When Earth 
passes Mars, it looks like Mars is moving backwards in the sky. 


1 Feb. 


O Know the names and basic characteristics of the planets in the solar system: 


8 PQ 
Names 
MERCURY VENUS EARTH MARS JUPITER SATURN URANUS NEPTUNE 
FEW OR NO MOONS ALL HAVE MANY MOONS 
General 
yi ea NONE HAVE RINGS ALL HAVE RINGS 
Characteristics 
MADE UP OF ROCK WITH METAL CORES MADE UP OF GASES 
SMALL IS SIZE LARGE IN SIZE 
e What type of object is Pluto? DWARF PLANET 


Oo Whyis it not considered a true planet? ITHASN’T CLEARED ITS ORBITAL NEIGHBORHOOD OF DEBRIS 


e Kepler’s Laws of Planetary Motion 
O First Law: PLANETS ORBIT THE SUN IN ELLIPTICAL ORBITS; SUN IS AT ONE OF THE TWO FOCAL POINTS 


= Label the parts of an ellipse: SEMIMAJOR AXIS 
FOCUS 


FOCUS 


MAJOR AXIS MINOR AXIS 


O Second Law: PLANETS “SWEEP OUT” EQUAL AREAS IN ORBIT IN EQUAL TIME DUE TO SPEED CHANGES 


O Third Law: THE FARTHER A PLANET IS FROM THE SUN, THE LONGER IT TAKES TO COMPLETE ONE ORBIT 


= Can be represented as the equation: Ps A3 


= Know how to solve 3 law math problems. Solve for the missing values below: 


Average Distance Orbital Period (years) 
from the Sun (AU) 


3.5 AU 6.55 years 


10.08 AU 32 years 


Unit 3 — The Sun/Stars and Space Weather 


e Structure of the sun 
O Know the layers of the sun and basic description of each: 


= Which letter shows the Sun’s Chromosphere? _D 

= Which letter shows the Sun’s Corona? § 

" Which letter shows the Sun’s Radiation Zone? 4 

= Which letter shows the Sun’s Photosphere? © 

= Which letter shows the Sun’s Convection Zone? __® 


O How does the sun make energy? HYDROGEN FUSION 


Layers of the Sun 


(not to scale) 


O In which layer does this process take place? __ CORE 


